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(54) SANITARY ARTICLES FOR ABSORBING BODILY 

FLUIDS 

(71) We, KAO SOAP COMPANY UMITED, (rf 1,1-chome, Nihonbashi- 
Raydndio, Ghuo-ku, Tokyo 103, Japan, a Japanese Cm^any, do hereby dedare die 
invention, for whidi we pray a patent may be granted to us, and the mediod by 
which ic is to be performed to be pardcukriy described in and by die fdUowing 

5 statement:— ^ 
The present invention relates to sanitary articles for absorbing bodily fluids 
conoining an absorbent material comprismg (a) a salt of an acrylic adid polymer and 
(b) at least one sut^tance selected from guar ginn» alginates and x an t ha n gmn. 

It is known that when an acrylic add-type polymer contacts as aqueous liquid, 

10 it absorbs a large amount of die liquid smd swells, forming a gcL However^ although 10 
acrylic add polymers can abscurb considerable amounts (£, pure watery they can absorb 
only small quantities of aqueous dectrolyte soluticMis. 

We have discovered that an excellent aqueous liquid absorbing effect can be 
obtained, r^ardless of the presence of dectrolyte in the Hquid, whm the absorbent 

15 conqxmtion comprises (a) a salt of an acrylic add polymer in combination with (b) 15 
at least one substance selected from guar gum, alginates and xanthan gum. Moreover, 
if polyvalent ions of a metal such as caldum, iron, aluminium or die like are 
incorporated into this absorbing material, the absorbency is further hnpnwed. When 
diis absorbent material k utiloed in a disposable nappy or feminine sanitary towd, 

20 even in die case (rf une^>ectedly large amounts of discharges or even if a relativdy 20 
hi^ pressure is applied to die composidon while it is use, leakage of the hquid from 
the absorbent material scarcdy occurs and dothing or the like is not stained at all. 
Accordingly, sanitary arrides possessing excellent abS>rbency properties can be obtained 
when the absorbing composition specked in this invention is used in them. 

25 Ezampk$ of suitable acrylic add pdymer salts (a) are salts of linear polyaaylic 25 

adds, salts of branded polyacrylic adds, salts of pardally hydrdyzed polyacrykmide^ 
salts partially sonified polyacrylic add esters and salts of graft copolymers of 
acrylic add with cdlulose, starch or the like. As the acrylic add salts, diere can be 
mentional alkali metal salts such as sodium and potassium salts and ammomum salts. 

30 The salts of polyacrylic adds to be used in this invention preferably have a 30 

molecular we^t of 10,000 to 10,000,000. The salts of partially hydrolyzed pdyaciyl* 
amides preferably have 5 to 50% of the amide units hydrdysed. 

The salts of partially saponified polyacrj^c add esters preferably have 50% to 
100% of the ester units hydrolysed. 

35 The component (b) is sdected fiocsn alginates, xanthan gum vAidi is produced 35 

Xmthomanas campestris (and which is composed mainly of D-g^cose, D-mannose 
and D-^ucuronic add and is considered to have a molecular w^ght of at least 10^ 
and guar gums such as those obtained from albumen fractions of seeds of leguminous 
plants (which are considered to be composed mainly of galactomannan and have a 

40 molecular weight of about 20Q,000 to 300,000)* Two or more <tf these substances can 40 
be used in the fonn of a mixture. 

The alginatt may, for example be an alkali m^ salt or an alkaline eardi metal 
salt or a mixture thereof. 

In the present invendon, it is preferred that the wdg^t ratio of c(»nponent (a): 

45 component 0>) be in the range of from 5:95 to 95:5, espedally from 30:70 to 70:30. 45 
The amount of the mixture of the component (a) and (b) incorporated in a 
sanitary ardde^ sudi as a disposable n^py or a feminine sanitary towd, is preferably 
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FLUIDS 

(71) KAO SOAP COMPANY LI2VUTED, of 1,1-diome, Nihcmbaslu- 

KayabadK)^ Chuo-kn, Tokyo 103, Japan, a Japanese (^c»ripany, do herd>y dedaie the 
invcnticMi, for which we pray that a patent may be granted to us, and die mediod by 
which it is to be performed to be particularly described in and by the fdlowing 
statement: — 

The present invention relates to sanitary articles for absorbing bodily fluids 
containing an absorbent material comprising (a) a salt <tf an acrylic add polymer and 
(b) at least cme substance selected from guar ginn, alginates and xanthan gum. 

It is known that when an acrylic add-type polymer contacts as aqueous liquid 
it absorbs a large amoimt of the liquid and swells, forming a gel However^ although 
acrylic add polymeis can absorb considerable amounts of pure water» they can absorb 
oidy small quantities of aqueous electrolyte solutions. 

We have discovered that an excellent aqueous liquid absorbing effect can be 
obtained, regardless of die presence of electrolyte in the liquid, when die absorbent 
composition comprises (a) a salt of an acrylic add polymer in combination with (b) 
at least ooc sid)stance selected from guar gum, alginates and xanthan gum. Moreover, 
if poiyvalmt ions of a metal sudi as caldum, iron^ aluminium or die Hke are 
incorporated into this absorbing material, tise absorbency is further improved. When 
diis absorbent material is utilized in a disposable nappy (xr feminine sanitary towel, 
even in the case d une^)ectedly large amounts of discharges or even if a relatively 
hi^ pressure is appHed to the composidon while it is use, leakage of the liquid from 
the absorbent ma^^ial scarcely occurs and dothing or die like is not stained at all. 
Accordingly, sanitary arddes possessing excellent ab^rbency properties can be obtained 
when the absorfamg compositimi spe(±Sed in dus invention is used in diem. 

Examples of suitable acrylic add pdymer salts (a) are salts of linear polyacrylic 
adds, salts of brandhed polyacrylic adds, salts of partially hydrolyzed polyacrylamide^ 
salts partially saponified polyacrylic add esters and salts of graft copolyniers of 
acrylic add with cdlulose, stardi or the like. As the acrj^c add salts, diere can be 
mentioned alkali metal salts such as sodium and j^tassium salts and ammonium salts. 

The salts of polyacrylic adds to be used in this invention preferably have a 
sDolecular wdght of 10,000 to 10,000,000. The salts of partially hydrolyzed pdyaciyl- 
am^ pcdtahij have 5 to 50% of die amide units hydrolysed. 

The salts of partially saponified polyacr^c add esters preferably have 50% to 
100% 6t the ester units hydrolysed 

The component (b) is sdected from alginates, xanthan gum which is produced 
Xanthomonas campestris (and which is composed mainly of D-ghicos^ D-mannose 
and D-^ucuronic add and is considered to have a molecular weight of at least 10") 
and guar gums such as those obtained from an>umen fractions of seeds of leguminous 
plants (which are considered to be composed mainly of galactomannan and have a 
molecular weight of about 200,000 to 300>000). Two 01 more oi these substances can 
be used in the fonn of a mixture. 

The alginate may, for example, be an alkaU metal sah at an alkaline eatdi metal 
salt or a mixture thereof. 

In the present invention, it is preferred that die wei^ ratio of component (a): 
component (b) be in the range <rf from 5:95 to 95: 5, especially ftmn 30:70 to 70:30. 

The amount of die mixciue of the compmient (a) and (b) incorpoiated in a 
sanitary aidde, such as a di^Ksable asppj or a feminine sanitary towel, is {KeferaUy 
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hydrolyzed polyacrylamide and OJ g <^ sodium alginate. The assembly was enclosed 
<m diree sides by a vinyl resin sheet 4 and die upper side vras sealed widi a n«i-woven 
fabric 1 to form a nappy. 

Example 4 

A feminine sanitary towel having a structure as shown in Fig. 2 was prepared. 
More spediically, two layers 3, each being composed of a powder mixture of 0.3 g of 
ammonium salt <tf a branched polyactylic add and 03 g of sodium caldum alginate 
(the Na: Ca cation latio being S: 1) were interposed between two sheete <rf crepe paper 
2. The assembly was placed on a vinyl resin sheet 4 and wrapped witii a mm-woven 
fabric 1 to form a feminine sanitary toweL 

Example 5 

1 g of a mixture of sodium salt of a partially hydrolyzed starcb-acrylamide graft 
copolymer (hereinafter referred to as "Na-SAA**) and guar gum was sealed in a non- 
woven fabric of a size of 5 cmX 10 cm, and this sample was i mmersed for 10 minutes 
in simulated urine (containing by weight 2.0% rf urea, 1.0% of Nad, 0.1% of CaQz, 
0.1 % of MgQz and the balance ddonized water). The sample was held in air at room 
temperature for 30 minutes and the amount of die absorbed liquid was determined. 
Further, after a load of 45 g/cm^ was imposed on the sample for 3 mimites, the 
amount d the absorbed liqi^ was similar^ determined. The results obtained are 



shown in Table 3. 



Run 
No. 

1 

2 

3 

4 

5 

compariscm 



TABLE 3 



Guar 

Na-SAA Gum 
(wt,%) (wt.%) 
100 0 
70 30 
50 50 
30 70 
0 100 
10 sheets of crepe paper 



Amount (inl) 
of Absoibed 
liquid under 
Load of 
Og/cm^ 

43 

72 

78 

63 

27 

35 



Amount (ml) 
of Absorbed 
liquid under 
Load of 
45 g/cm* 

22 

49 

55 

41 

20 

13 



Example 6 

Horse blood was dropped at a rate <rf 10 ml per minute from a pipette having an 
orifice daimeter of 2 mm onto the central portion of a feminine sanitary towel of the 
present invention containing 0.5 g of a sodium salt of a brandied polyacrylic add 
(Na-PPA) and 0.5 g of a guar gum, and ako on a conventional feminine sanitary towel 
having the same w^ght aiS form as above but not containing die composition specified 
in the invention. The amount of the liquid tbat had been dropped onto the sample 
was measured when the sanq>k became saturated widi die blood. The results obtained 
are shown in Table 4. 



Materials 

Amount of absorbed 

blood underload 

of Og/cm* 
Amount ot absorbed 

blood under load 

of 45g/cm* 



TABLE 4 
Conventional Feminine 
Napkin (6.0 g) 



5.0 g of absorbent 
paper, 0 J g of water- 
proof paper and OS g 
of non-woven £abric 



18 ml 



8 mi 



Feminine Napkin (6.0 g) 
of Ptesent Invention 

4.0 g absorbent paper, 
03 gof polybranched 
Na-PAA, 0.5 g guar 
gum, 0 J g of water-proof 
paper and OJ g of 
non-woven fabric 



63 ml 



48 tall 



60 



Example 7 

5 g of a mixture of a sodium salt of a partially hydrolyzed starch-acrylamide graft 
copolymer (hereinafter referred to as **Na-SAA") and xanthan gum was s^led in a 
non-woven fabric of a size of 5 cmx 10 cm, and the mm-woven falmc was immersed 
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5 H^^^ °^ * simukted urine (containing by weight 2 0°/ of urea. !•/ 

rf Naa. 0.1% of Caa andO.1% of MgQ./and r^JcTdSS- ^.^^^^ 



TABLE 5 
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Run 
No. 

I 

2 

3 

4 

5 

comparison 



Na-SAA 
(wt.%) 
100 
70 
50 
30 
0 



Xanthan 
Gum 
(wt%) 
0 
30 
50 
70 
100 



10 sheets of aepe paper 



Amoimt (ml) 
of Absoriied 
Liquid under 
Load of 
Og/cm« 
43 
83 
105 
94 
76 
35 



Amount (mi) 
of Absorbed 
Liquid under 
Load<tf 
45 ^cm* 

22 

62 

80 

71 

49 

13 



TT . . Example 8 

Horse Mood was dropped at a rate of 10 ml per minute from a ranette having an 
^ce diameter of 2 mm.onto the central portion rf a femininTStdtSJ^S^d 74 
present mvention compiKmg a sodium salt of a branched pohaSfclS^fiNSS^^ 
ml a xandm gum and also onto a conventional f emiaine^^S tS SffAi 
same weight and form as above but not containing a compSiL^SiSif T 
tDvaadon. The total amount of Wood Aat h^^ dro^^d^TmeSShS Z 

TABLE 6 
Conventional Feminine 
Nap^(6.0g) 



Feminine Napkin (6.0 g) 
of Present Lnreation 



Materials 

Amount of absorbed 

Wood under load 

of Og/cm* 
Amount c{ absOTbed 

blood under load 

rf45g/cm* 



5.0 g of at^orbeot paper, 
0 J g rf water-proof 
paper and 0 J of 
non-woven febric 



18 ml 



8 mi 



4.0 g of ab8(^)ent paper, 
0.5 g <rf polybranched 
Na-PAA, 0.5 g ot zanthan 
gum, 0 J g of water-proof 
paper and 0.5 g of non- 



82 mi 

57 ml 



WHAT WE CLAIM IS: — 

1. A anhary article for absorbing bodily fluids containing an absorbent ammosi- 
tion compnsmg a mmure of (a) a salt of an acrylic add poller, (SiSw^ 
an a^mate, xandian gum or a mixture of two or more thae^ i"™! W guar gum, 

is 5: 95 to*??!?" ^ "^^^ ^ ^ ^ 0») 

»r™i.v aceordmg to Claim 1 or Claim 2, wherein the salt of the 

^rr^^ " "Sf feom sodium, potassium and ammonium salteof KnS 

^^l^^^T^'^v^^'^'' hydrolysed pdyaaylanS 

parodty s^ed polyaayhc acid esters, graft copolymers of ac^Kc aSdSSS 
or starch, and mixtures thereof. vsaumiac 

sek^^t^^.^"^^^ tt anypieceding Claim, id ^ch the alginate is 
s^^m^ allcah metal sahs and alkaline earth metal salts of alginiclS^and 

r^'^X^^O^foTs^ Claims in which the weight 

ti^J'^:^^ ^J^l PKceding Claim which is a feminine santmiy 
towel, containing a Is^er of the absorbent CMqw^OT. vm«m«»«uaiy 
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7. A sanitary article according to any of Qaims 1 to 5 which is a disposable 
nappy containing a layer of the absorbent composition. 

8. A sanitary article as claimed in Qaim 6, wherein the amount of die absorbent 
compositicm is from 0.1 to 5.0 grams. 

9. A sanitary article as claimed in Qaim 7, wherein the amount of the absorbent 
composition is mm OA to 5.0 grams. . . 

10. A sanitary article accor(&ig to Qaim Ij substantially as herein described with 
reference to the Examples. c ^ 

11. A nappy substantially as herein described witli reference to Fig. 1 of me 
accompanying drawings. 

12. A feminine sanitary towel substantia^ as herein described, with reference to 
Fig. 2 of the accompanying drawings. 

WITHERS & ROGERS, 
Chartered Patent Agents, 
4, Dyers Buildings^ 

Holbom, 
London, EQN 2JT. 
Agents for the Applicants. 

Printed for Her Majcst/s Stationery Office, by the Courier Press, Leamington Spa, 1979 
Published by The Patent OfTice, 25 Southampton Buildings^ London, WC2A lAY, from 
which copies may be obtained. 
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FIG.1. 
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FIG.Z 



